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(54) CARRIER FOR SUPERCONDUCTING COIL 



(57) Abstract: 

PURPOSE: To provide a carrier for a superconducting coil 
in which high rigidity and superior insulation 
characteristic are guaranteed. 

CONSTITUTION: A carrier for a superconducting coil 
provided with a winding body, comprising a ceramic oxide 
superconducting wire rod requires thermal expansion 
coefficient equal to the expansion coefficient of the 
superconducting wire rod. So the carrier for the 
superconducting coil contains, as a raw material, an 
alloy, mainly containing silver, in which an oxide 
dispersed/hardened or which can harden, in an inner part 
1 of the carrier, and has an auxiliary layer 2, an 
oxide-covering layer, tightly adhering to the alloy. In 
the carrier, the rigidity is enhanced by the former, and 
an insulating layer is provided by the later. 
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> * NOTICES * 



V Japan Patent Office is not responsible for any 

damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Support for superconducting coils characterized by carrying out dispersion hardening of the 
oxide with which support mainly consists of silver as a material in the support for the superconducting 
coil which has **** which consists of long superconduction complex, or including the alloy which can 
be hardened. 

[Claim 2] Support according to claim 1 characterized by being Ag-Mg or the Ag-Mg-nickel alloy with 
which a silver alloy contains Mg 0. 1 to 0.25% of the weight, and contains the remaining silver for nickel 
0.1 to 0.25% of the weight. 

[Claim 3] Support according to claim 1 characterized by being the Ag-Mn -nickel alloy with which a 
silver alloy combines Mn and nickel, and contains the remaining silver 0.5 to 1 .5% of the weight. 
[Claim 4] Support according to claim 1 characterized by being the Ag-aluminum alloy with which a 
silver alloy contains the remaining silver for aluminum 0.05 to 0.6% of the weight. 
[Claim 5] The claim 1 characterized by having an insulating layer additionally in a **** side, or support 
of one publication of four. 

[Claim 6] Support according to claim 5 to which an insulating layer is characterized by the bird clapper 
from the oxide of nickel, Fe, Cr, Co, Nb, Mo, Ta, W, Re, Os, Ir, Tc, or V. 

[Claim 7] Support according to claim 5 characterized by forming the insulating layer with the 2nd alloy 
which mainly consists of silver similarly, and this having the close oxide enveloping layer. 
[Claim 8] Support according to claim 7 to which the 2nd silver alloy is characterized by including 
especially at least one of Si, Be, aluminum, or the Mg other than silver 0.2 to 2% of the weight 0.2 to 
5% of the weight. 

[Claim 9] Support according to claim 7 characterized by the 2nd silver alloy containing Sn and/or Zn 
other than silver one to 10% of the weight. 

[Claim 10] Support according to claim 7 characterized by the 2nd silver alloy containing [ Cd ] 0.05 - 1 
% of the weight, and/or Zn for 5 - 15 % of the weight and aluminum other than silver 0.05 to 2% of the 
weight. 

[Claim 11] Support for superconducting coils characterized by being formed with the alloy with which 
support mainly consists of silver in the support for the superconducting coil which has **** which 
consists of long superconduction complex, and this silver alloy having the close oxide enveloping layer. 
[Claim 12] Support according to claim 1 1 to which a silver alloy is characterized by including especially 
at least one of Si, Be, aluminum, or the Mg other than silver 0.2 to 2% of the weight 0.2 to 5% of the 
weight. 

[Claim 13] Support according to claim 1 1 characterized by the silver alloy containing Sn and/or Zn other 
than silver one to 10% of the weight. 

[Claim 14] Support according to claim 1 1 characterized by the silver alloy containing [ Cd ] 0.05 - 1 % 
of the weight, and/or Zn for 5 - 1 5 % of the weight and aluminum other than silver 0.05 to 2% of the 
weight. 

[Claim 15] The claim 1 characterized by being the oxidization ceramic superconductor which has the 
outside sleeve which superconduction complex becomes from silver or a silver alloy, or support of one 
publication of 14. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the support for superconducting coils which has **** 

which consists of long superconduction complex. 

[0002] 

[Description of the Prior Art] For example, together with a classic superconductor like Nb-Ti and 
Nb3Sn, the superconduction complex of form that oxidization ceramic superconduction powder was 
surrounded by the sleeve material is known for recently. Such oxidization ceramic complex is indicated 
in the publication "metal (METALL)" by KURAUTO (H. Krauth) and TSURUCHIKU (A. Tzulczyk), 
the 45th volume, the 5th edition, and 1989 after the 418th page. The phase of the system of YBaCuO, 
BiSrCaCuO, and TIBaCaCuO is mentioned as especially suitable oxidization ceramic matter. 
[0003] For making an industrial use superconductor, this oxidization ceramic powder is stuffed into a 
metallic conduit, and this is manufactured on a wire rod or a tape. Especially since the oxygen 
permeability needed as a material of a metallic conduit is guaranteed, it is proved that silver or the silver 
alloy is suitable (refer to the Europe patent application public presentation No. 29033 1, the Federal 
Republic of Germany patent application public presentation No. 3731266, and the Federal Republic of 
Germany patent application public presentation No. 4104421 specification). The silver alloy by which 
dispersion hardening was carried out to the Federal Republic of Germany patent application public 
presentation No. 4104421 specification is proposed as a sleeve material. The amount of additives of an 
alloy does not pass to 0.005 - 2% of the weight especially in that case, but 98% of the weight or more of 
AgMgNi, AgMnNi, and an AgAl alloy are advantageously mentioned for the silver content. These 
alloys have the mechanical property which was [ stiffness / a higher degree of hardness, ] excellent in 
comparison with virgin silver. 

[0004] Furthermore, it is already known that **** for coils can be manufactured with an oxidization 
ceramic superconduction compound wire rod from the Europe patent application public presentation No. 
406862 specification. For that purpose, it gives on support by making oxidization ceramic complex into 
**** ^ **** un j t j s succee dingly heat-treated at the temperature of about 900 degrees C, and the 
superconduction property of a compound wire rod is adjusted. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, when manufacturing a coil with an oxidization 
ceramic compound superconductor, in case support is cooled from the last heat treatment temperature 
(about 900 degrees C) to the service temperature of 77K or 4.2K, in order not to make the maximum 
permission expansion coefficient for an oxidization ceramic compound wire rod exceeded, it has 
become clear that it is necessary to have the coefficient of thermal expansion which support fitted to the 
compound superconductor, moreover, support — advantageously high stiffness — and/or, you should 
have sufficient electric resistance in the **** side at least for the insulation Therefore, the technical 
problem of this invention is to offer such support. 
[0006] 

[Means for Solving the Problem] This technical problem is solved by the support which has a claim 1 or 

the feature of 1 1. The advantageous embodiment is indicated by other claims. 

[0007] 

[Function and Effect] According to the claim 1, dispersion hardening of the support is carried out in the 
oxide which mainly consists of silver as a material, or it contains the alloy which can be hardened. It has 
the coefficient of thermal expansion which is equal to the coefficient of thermal expansion of the 



7 oxidization ceramic compound wire rod which has the sleeve which this alloy becomes from silver or a 
silver alloy by the high silver content. That is, it has become clear that it is what the coefficient of 

i thermal expansion of a compound wire rod is mainly determined by the sleeve material, therefore is 

fully equal to a silver coefficient of thermal expansion. It is fully equal to a silver coefficient of thermal 
expansion by the high silver content of the coefficient of thermal expansion of the support by this 
invention, i.e., the alloy used. Therefore, it is possible to hold the expansion coefficient produced in case 
it cools from the last heat treatment temperature to the service temperature of 77K or 4.2K below to 
about 0.2% of critical value. The silver alloy which is especially indicated by the Federal Republic of 
Germany patent application public presentation No. 4104421 specification and by which dispersion 
hardening was carried out can be used for this support. These silver alloys have a high degree of 
hardness and high stiffness in the state where it hardened. AgMg, AgMgNi, AgMnNi, and an AgAl 
alloy are used especially in that case. In the case of AgMg and the AgMjNi alloy, these contain 0. 1 - 
0.25% of the weight of Mg, and 0.1 - 0.25% of the weight of nickel advantageously besides silver. In the 
case of an AgMnNi alloy, Mn and nickel are combined, and what is the remaining silver is advantageous 
0.5 to 1.5% of the weight. An advantageous AgAl alloy contains 0.05 - 0.6% of the weight of aluminum 
other than silver. It is possible to manufacture the support which dispersion hardening of the oxide was 
carried out [ support ], or had the stiffness other than conformity of coefficient of thermal expansion 
raised by the alloy which can be hardened. 

[0008] On the other hand, especially when stiffness seldom becomes a problem like the coil which does 
not receive the for example comparatively small field or a special mechanical load like **** for a test, 
the alloy which has the close oxide enveloping layer indicated by claims 1 1-14 as a material for support 
and which mainly consists of silver can also be used. Electric resistance is raised by the oxide 
enveloping layer coefficient of thermal expansion is not only raised by the high silver content, but, 
therefore the support equivalent to this is insulation. In this case, especially the silver alloy that contains 
especially at least one of Si, Be, aluminum, or the Mg other than silver 0.2 to 2% of the weight 0.2 to 
5% of the weight is advantageous. Furthermore, the silver alloy containing 1 - 10% of the weight of Sn 
and/or Zn other than silver is also applicable. Moreover, the AgCd alloy of 5 - 15 % of the weight of Cd 
contents which can make a close oxide enveloping layer by addition of the small amount of 1 or less % 
of the weight of aluminum and/or 2 or less % of the weight of Zn is also applicable. 
[0009] Especially the support containing the thin insulating layer which has the close oxide enveloping 
layer of the 2nd product made from an alloy which dispersion hardening is carried out mainly in the 
above-mentioned oxide, or consists of an alloy which can be hardened, and is mainly from silver on the 
**** side at least additionally again is advantageous. However, this insulating layer may consist of an 
oxide of nickel, Fe, Cr, Co, Nb, Mo, Ta, W, Re, Os, Ir, Ru, Tc, or V again. This insulating layer is 
realizable also by having the thin tape or thin film which consists of an alloy with the elements with 
which support cannot mix with above-mentioned silver, or these elements. In case it heat-treats in 
oxygen content atmosphere, a material oxidizes and makes an insulating layer. Such support suits 
coefficient of thermal expansion, has stiffness raised again, and has insulation. 
[0010] Dispersion hardening of the oxide used by this invention is carried out, or, in the case of the 
silver alloy which can be hardened, hardening is performed by internal oxidation. Internal oxidation is 
produced with heat treatment in air or oxygen content atmosphere. In that case, before hardening is 
performed along with the time of the above-mentioned last heat treatment or gives **** to support, it 
may be performed. A magnesium -oxide particle will be deposited, a case, for example, heat treatment, 
of an AgMgNi alloy. Detailed-ized distribution of this stiff component gives high stiffness to an alloy. A 
nickel component is useful to detailed-ization of a particle by restricting the fusibility to the inside of 
silver. When not hardening (the stiffness in that case may be equal to the stiffness of virgin silver), it is 
twice [ about ] the stiffness of the AgMgNi alloy in the state where it hardened of this. The degree of 
hardness of the AgMgNi alloy of standard 130hyperventilation is also already clearly higher than that 
(about 80 hyperventilation) of virgin silver at a room temperature. However, a difference becomes still 
larger when an alloy is heat-treated at higher temperature. Although the virgin silver after heat treatment 
has the degree of hardness of 25 hyperventilation at 600 degrees C, on the other hand, the degree of 
hardness of the above-mentioned AgMgNi alloy which already oxidized fully does not change 
substantially. 
[0011] 

[Example] this invention is explained in full detail below based on a drawing. 

[0012] Drawing 1 is the cross-sectional view of the support for superconducting coils by this invention, 



* and support is formed in the shape of a hollow cylinder. The inside portion 1 of support consists an 
oxide of an alloy by which dispersion hardening was carried out. The **** side is equipped with the 

\ auxiliary layer 2 for giving insulation. This layer 2 is made from the alloy which mainly consists of 
silver, and this has a close oxidization enveloping layer (not shown in drawing). 
[0013] Next, AgA12 alloy of 2% of the weight of aluminum and the remaining silver is described as an 
example of the alloy to which the close oxidization enveloping layer was given and which mainly 
consists of silver. For this reason, it experimented with the ****ing sheet metal with a thickness of about 
1mm. Sheet metal was heat-treated at the temperature of 800-870 degrees C. The layer which becomes 
the front face from aluminum 203 with this heat treatment is made, thickness comes out enough and, in 
a certain case, this commits an insulating layer with the high electric resistance of an aluminum oxide. 
As long as the material contains the aluminum which has not oxidized in addition to the interior, 
processing temperature is restricted to the solidus-line temperature of AgA12 about 880-degree C alloy. 
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